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Abstract: 
Man’s relationship with nature started as a mutual relationship which slow-
ly developed into man vs. nature. This altering ideol-    ogy has developed 
humans to believe they are superior to nature. Rather than living in har-
mony with nature, man is now challenging nature. Man has become so self-
centered that he has forgotten that he is nature, and by exploiting nature 
he is ultimately destroying himself.
Keywords: 
Sustainability, performance, economics, aesthetics.
 
Problem Statement 
Can sustainable design be 
ugly?
9Typology
Library
Claim- Sustainable design includes the relation of performance,culture eco-
nomics and aesthetics. 
 Who is the actor(s)? Performance, economics and aesthetics
 What is the action? Balance
 What or who is the object (acted upon)? Ecologial design
 Is there a manner to the action and if so what is it? Through quan-  
 tified modeling methods-sustainability,cost and aesthetics.
Premises 
    How is the actor related to the claim? Performance,culture, economics 
and aesthetics are primary components of sustainable design. 
 How is the action related to the claim? In order to be sustainable, 
these three things must be balanced or closely related. The closer they 
are, the more sustainable the relation will be. 
 How is the object (acted upon) related to the claim? Sustainable de-
sign is defined by these three things. In measures, these things have to be 
factors of sustainable design.
Conclusion:
Sustainable design has been criticized for acknowledging only building per-
formance and overlooking the aesthetic response. As Jason Mclennan says, 
“If sustainable design can be built in any style and appeal to any person 
regardless of aesthetic preference, then why is there a need to discuss 
aesthetics and beauty with the philosophy? If it’s not beautiful it’s not 
sustainable” (Mclennan, 2004).
Justification: 
Most of the green buildings built today are highly dominated by building 
performance cost. Green buildings lack the balance between performance, 
economics, and aesthetics. “Beauty inspires us to dream and seek solutions 
to problems that have yet to be solved” (Mclennan, 2004). 
Statement of intent
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Narrative 
Sustainable design is the means to superior liv-
ing. A design that grows from nature, and merges 
back to nature. it was believed that the concept 
of sustainability came up with passive solar de-
sign primarily to save energy. It is true that 
green design has existed since ancient times, but 
in the present, science and technology have oc-
cupied a major space which has almost neglected 
the sustainable concept. There are a lot of people 
who believe that the concept of sustainability was 
introduced in the 1970’s with passive solar de-
sign primarily to conserve energy.  The idea was 
brought back in 2000 as energy prices started in-
creasing and environmental problems became evi-
dent.  Passive solar building designs reduced en-
ergy costs, but because of a lack of aesthetic 
value it lost market share. James Wines comments, 
“So why is there a belief by many that sustainable 
design and beauty are at odds?” (Wines, 2000) This 
is a very controversial statement and may raise 
questions about, what beauty is, or if beauty is 
even required for a building to be sustainable. 
Many people including me believe that green design 
tends to become ugly. It is the line that we draw 
between essential and overdone that makes a build-
ing beautiful or ugly. Certainly the beginning of 
earliest architectural examples of environmentally 
responsible design in the 1960’s set its charac-
ter as being classified as ‘ugly’. however, beauty 
still remains a significant element of architec-
ture and the question of what is beautiful could 
be argued repeatedly without any conclusion. 
 
Not until the late 2000’s did architects begin 
rethinking sustainable design, primarily because 
of sustainable nature and in an effort to reduce a 
negative environmental impact. The problem faced 
during these times was that sustainability was 
seen as a quantitative approach, an afterthought, 
or something slapped on later. Due to this, even 
the most energy efficient buildings were not ar-
chitecturally pleasing. Sustainable design in-
cludes the relation of performance, culture, eco-
nomics, and aesthetics. The idea here is to make 
architecture fit into its ecological, cultural, 
and moral context. The concept of sustainability 
is immense; it is very important to address this 
issue in the beginning of any design phase. As 
Victor Papanek says, “The challenge of sustainable 
design is too big, too complex, and too uncertain 
to deal with as a technical problem or even as an 
exercise in institutional design” (Papanek, 1971).
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Major Project Elements
 
Collection Space: Space for books, magazines, 
periodicals, music, and films  will be pro-
vided.
Reader Seating Space: Small reading/study 
nooks will be incorporated throughout the 
design in order to provide patrons with tran-
quil spaces to read and/or study.
Staff Work Space: Staff lounges, a receiving 
area, check-out areas, and offices will be 
provided in order to serve staff needs.
Meeting Room Space: Meeting spaces will be 
made available to outside groups who need a 
place to gather and discuss, present media, 
perform workshops, etc.
Digital Access: Spaces allowing access to 
digital equipment will be made available for 
all patrons.
User/client Description
The Library will be the new main library for 
the students of North Dakota State University.  
Its main users will be NDSU students and any 
resident who wants to access the library for 
its resources. 
 
NDSU, the second largest university in North 
Dakota state with about 14000 students, lacks a 
proper library building. The current main li-
brary is built to serve half of its population. 
NDSU continues to rank last amongst its peer 
institutions in terms of budget, material ex-
penditure, salary, and operating expenditure.   
     
The proposed New Main library will qualitative-
ly reinforce the essence of having a library, 
where the digital revolutions are taking over 
mind and body, the new library will focus on 
bringing back interactive learning experience. 
Peak Usage: The library will be used 24 hours 
and a day, 7 days per week.
Parking requirement: Parking will be provided 
as per the code’s requirement.
Special social, cultural, ethnic groups: NDSU 
is very diverse in terms of its student’s popu-
lations; about 8% of its students are foreign-
ers.  
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Site
Site Information 
Macro 
Fargo is the largest city of the state of North Dakota with a 
current population of 105,549. Fargo is situated at 46° 52” 38” 
N, 96° 47” 22” W in the upper-mid part of the United States. it 
is adjoined the city of Moorhead, Minnesota. 
Micro 
The site for the project is located on NDSU’s main campus east of 
the Memorial Union. This space is regarded as one of the green 
spaces of the campus. The accessibility of the site from many 
buildings on campus is what justifies it, especially in a place 
where the semester-average temperature is below freezing. 
 
Site Importance 
Churchill field is a centralized location on campus. The central-
ized position of the library will provide easy access to the sur-
rounding dormitories, the Memorial Union, the family life center, 
the department of human development, and various off-campus apart-
ments.
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Project Emphasis
Sustainable design that examines/ includes the 
relation of performance, culture, economics and 
aesthetics:
The thesis aims to establish the library as an 
important physical place within the campus and 
its proposal using the sustainable design prin-
ciple.
Architecture that is meaningfully sustainable:
The idea is to create a design that logically 
justifies both quantitative and qualitative as-
pects of sustainable design.  
A Plan for Proceeding
In-depth site analysis will be conducted to fig-
ure out the best possible sustainable site for the 
building. Energy modeling will be conducted for re-
quired volumetric space in various available site 
locations. Sustainability will be measured in terms 
of accessibility, available space, and energy per-
formance. The most sustainable building will then be 
reviewed for zoned-energy analysis. BIM softwares 
will be used to analyze quantitative and qualitative 
data that will help the proceedings of the project. 
  
Documentation of the design process will be recorded 
using various mediums. Sketching, writings, anima-
tions, and photography will be some of the key meth-
ods. The Design process starting with energy mod-
elling, schematic design and following with design 
development will be recorded. The Physical Model 
will be documented through photography.  
Studio Experience
Second Year
Fall 2007 – Joan Vorderbruggen
•	 	Tea	House	-	Fargo,	ND
•	 	Rowing	Club	-	Minneapolis,	MN
Spring 2008 - Darryl Booker
•	 	Community	Housing	-	Fargo,	ND
•	 	Dance	Studio	-	Fargo,	ND
Third Year
Fall 2009 – Paul Gleye
•	 	Center	for	Future	Studies	–	Fargo,	ND
•	 	Memorial	Union	–	Fargo,	ND
Spring 2010 - David Crutchfield & Mike
 Christenson
•	 	Performing	Arts	Center	-	Austin,	TX
•	 	Iterations	-	Eagan,	MN
Fourth Year
Fall 2010 - Frank Kratky& Don Faulkner
•	 	High	Rise/Vertical	Community	-	San	Francisco,	CA
•	 	KKE	competition
Spring 2011 - Frank Kratky, Darryl Booker, Paul Gleye
•	 Marvin	windows	competition-	Fargo,	ND
•	 Oil	Fields	master	planning-	western	North	Dakota
Fifth Year
Fall 2011 – Stephen Wischer 
•	 	Artifact
Project Schedule   
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Susan Maxman has suggested that, “Sustainable archi-
tecture isn’t a prescription. It is an approach, an 
attitude. It shouldn’t really even have a label. It 
should just be architecture” (Maxman, 1993). 
In many ways, green design has always been seen as 
an addition to architecture, but in reality, for 
architecture to survive in the long run, it has to 
be sustainable. If anything, the primary function of 
architecture is to provide shelter. Shelter being a 
means of protection against the heat, rain, wind and 
cold. Although architecture is fulfilling the defi-
nition of shelter, it is also making the environment 
more adverse climatically. 
Sustainability has not always been an issue for ar-
chitects. It was always been integrated with the 
building designs since there was no technology to 
cover the poor design. Today, a building can be made 
without any openings and still be able to function 
with the help of artificial lighting. Furthermore, 
buildings that respond to hot climates are no dif-
ferent from those being built in cold climates. Ar-
chitecture has lost its balance with its environment 
and is now contributing to problems such as global 
warming. According to USGBC, half of the greenhouse 
gas emission in the U.S. are produced by build-
ings. Therefore, to offset this, USGBC came up with 
the ultimate goal of the memoranda: carbon-neutral 
buildings by 2030 (Holowka, 2007). This primarily 
focuses on designing and developing buildings that 
are energy efficient and have no impact on the envi-
ronment. A better understanding of sustainable de-
sign would help to reduce the negative effect on the 
environment.
Sustainable design includes the relation of perfor-
mance, culture, economics, and aesthetics. Most of 
the green buildings built today are highly dominated 
by building performance. Green buildings lack the 
balance between performance, culture, economics, and 
aesthetics. The problem is that sustainability is 
seen as a quantitative approach, an afterthought, 
something slapped on later. Because of this, even 
the most energy efficient buildings are not archi-
tecturally pleasing. 
Many people, including me, believe that green de-
sign tends to be ugly. It is the line that we draw 
between essential and overdone that makes a building 
beautiful or ugly. Good architecture is green archi-
tecture, but green architecture isn’t necessarily 
good architecture. According to Ken Yeang, “A good 
building should be sustainable already; environmen-
tal concerns should be baked in. The reason why so-
lar architecture in the 1970’s failed was because 
they looked like built plumbing and are ugly. If we 
want eco-structures to be acceptable to the public 
they have to be aesthetically beautiful” (Paster-
nack, 2009).
 Theoretical Premise or Unifying Idea Re-
search
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Building Performance is a pragmatic approach to gen-
erate design. Its traits can be seen in indigenous 
vernacular structures like the tee-pee and igloo.  
The basic idea is to derive the building envelop 
based on the climate of that particular location. 
Therefore, the building form in a hotter climate is 
different than that of a building form in a colder 
climate. Building Performance is basically the amal-
gamation of climatological, biological, geological, 
and topographical features. Sustainability acknowl-
edges the understanding of unique characteristics 
particular to those places and how the characteris-
tics can be celebrated or protected.
 
The idea of using local material is a big part of 
sustainable design, but due to restrictive factors 
associated with importing materials from other places 
the idea is minimized. That is not to say, however, 
that someone from North Dakota can find the same 
building environment similar to that of Florida. Sus-
tainable design is an art that has a specific answer 
to specific and is not a science that applies the 
same general rule to all situations. Nomadic tribes 
(Plains Indians) developed a different architectural 
response, a light-weight mobile structure called tee-
pee. During winter, the fire inside would keep the 
structure warm, letting the smoke out from the small 
opening on the top. In summer, flaps at the bottom 
could be opened to access the cool breeze (Mclennan, 
2004). Humanity’s ancestors looked at nature for in-
spiration; they understood the fact that nature can 
provide solutions to problems.
Cultural consciousness is an ideology to design 
building with culture in mind. It is more of a tra-
ditional approach to design. For example, whenever 
churches are built, they are built with traditional 
styles in mind.  Cultural consciousness doesn’t re-
ally mean imitating history; rather, it’s an approach 
to make architecture that blends into the orthodox 
environment.  Seen this way, culture could be argued 
to be a social construct, an ideology created by a 
particular group in a society. It is not something 
that automatically exists but is merely a constitu-
ent of a culture. Even if culture is a social con-
struct, there should be no harm in acknowledging and 
respecting it. As with nature, social constructivism 
is also an initiator for post-modern movements. This 
is not to say we are trying to limit experimentation 
or innovation, but rather that we are evolving in 
ways that are respectful to culture. However, people 
who believe in the idea of social constructivism tend 
to disregard everything that exists.  Cultural con-
sciousness is an Avant- grade approach to design that 
pushes boundaries but still ties it into the cul-
tural realm. “If we build in a desert, let the house 
know the desert and the desert be proud of the house 
by making the house an extension of the desert, so 
that when you are in the house the desert seems the 
house’s own extension…. The same thought, in the same 
feeling, goes of whatever we build wherever we build 
it” (Mclennan, 2004).
Building Performance
Cultural Impact
	According	to	Stephen	Zacks,	“It’s	a	very	simple	reflex.	Once	we	
market sustainability, we can really integrate it, and it will 
change and enrich the formal language of architecture.”  His 
statement about marketing sustainable architecture is true, and 
we surly need to change our thought process to “form follows per-
formance” (Zacks, 2008).
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Aesthetic value is based on what we see, how we expe-
rience space, and what could be perceived about the 
space. The idea is to give the experience of space 
to the essence of its existence. The problem, howev-
er, is that because there is a disparity between the 
objective and spiritual value, there is doubly the 
validity of its ability to explain the world. Archi-
tecture without its experiential essence is like a 
word without meaning, which eventually is nonsensi-
cal. A designer gets so carried away from the literal 
translation of sustainable design that he forgets 
the ‘spiritual’ aspect of the being. Hence, a sus-
tainable principle can be used to generate a perfect 
building but it is still not complete if the implica-
tion of efficiency is not contradicted. “If sustain-
able design could be built in any style and appeal to 
any person regardless of aesthetic preferences, then 
what is there a need to discuss aesthetics and beauty 
with the philosophy?” (Mclennan, 2004). Any building 
that is sustainable must be beautiful or have some 
aesthetic value or else it is not going to survive 
in the long run. People tend to preserve buildings 
that look good and add beauty to their community, but 
beauty is an intrinsic value of architecture; it’s 
more of a function than appearance. 
In practice, any effective green building has costs 
associated with its construction and maintenance. 
Green economics has always been a controversial topic 
in terms of green buildings vs. generic buildings.  
A lot of clients shy away from greener building be-
cause of their preconception that green buildings are 
expensive to build, which is not always true.  Most 
green buildings seek additional costs because of the 
limited production of a particular material and lack 
of competition in that market.  Also, since the idea 
requires a lot of research beforehand, it further 
adds cost as designers still try to learn and inno-
vate on sustainable designed strategies. The ability 
to design healthier buildings that improve people’s 
mindset by living in the building adds to their pro-
ductivity, which is also accounted for in green eco-
nomics. According to research by the rocky mountain 
institute, “Green buildings typically sell or lease 
faster, and retain tenants better, because they com-
bine superior amenity and comfort with lower opera-
tion costs and more competitive terms. The resulting 
gains in occupancies, rent, and residuals all enhance 
financial return” (Karolides, 2002). The institute 
also reported “better indoor air quality can improve 
health and productivity and reduce liability risks. 
The EPA estimated that building related U.S. ill-
nesses accounts for $60 billion of annual productiv-
ity lost nationwide, and a wider study valued that 
loss as high as over $400billion” (Karolides, 2002). 
Often,	these	arguments	are	overlooked	because	of	lack	
a of direct connection and people demanding things 
right now. Jason Mclennan outlines four factors that 
host sustainable economics: a design team, a site and 
a project type, economic criteria the cost is be-
ing compared against, and how green the project is 
(Mclennan, 2004).
Sustainable Aesthetic Sustainable Economics
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Cultural consciousness is a principle of designing 
buildings with culture in mind. Culture can be taken 
the as beliefs of a group in society, which don’t 
come into existence at once. Social constructivism 
is the product of the post-modern movement. Build-
ing design should be such that it reflects culture as 
well. Aesthetic value is based on things related to 
what we see, how we experience space, and what could 
be perceived about the space. Any building that is 
sustainable must be beautiful or have some aesthetic 
value or else it is not going to survive in the long 
run. Architecture must have its experiential essence. 
Sustainable economics is related to the cost. We know 
that green buildings have costs associated with con-
struction and maintenance; however, it is a miscon-
ception that green buildings are always expensive. 
Green economics is a hot topic in today’s world. Ma-
terials for green buildings are limitedly produced 
and there is a lack of competition along with lots 
of research work which increases the cost. However, 
green buildings combine superior amenity and comfort, 
which can improve health and productivity.
Summary of The Results From the Theoretical 
Premise/Unifying Idea Research 
Eco-friendly has been the bonafide theme of today’s 
globalized world. Everything is going green, but in 
the long run, it has to be sustainable. Sustain-
able architecture can be said to be an attitude. The 
main purpose of architecture is to provide shelter, 
against all climatic changes to be bared by humans. 
Sustainably has always been merged with building de-
signs in architecture and has not been a separate 
issue. today, buildings are built with artificial 
systems like artificial lighting or artificial heat-
ing. These innovations lead to other issues such as 
global warming as architecture looses it balance with 
the environment. In this context, USGBC came up with 
excellent ideas of carbon-neutral buildings in the 
near future, which focus on designing and developing 
buildings that are energy-efficient and environmen-
tally friendly. For this, one needs to know sustain-
able designs better.
Sustainable design includes four factors: perfor-
mance, culture, economics, and aesthetics but green 
buildings lack the balance between these factors.  
Most energy-efficient buildings are not architectur-
ally pleasant. People believe that green designs are 
not satisfying and it is also true that green ar-
chitecture is not always good architecture. A good 
building should be sustainable and eco-friendly. 
Building performance, a realistic approach based on 
the climate of a particular location, is concerned 
with a combination of weather, biological, geologi-
cal, and topographical features. An example of this 
can be a structure like the tee-pee or igloo. Sus-
tainability recognizes understanding the distinc-
tive characters of places and how it can be protected 
(Mclennan, 2004). Therefore, sustainable design is an 
art and not a science.
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The Phillips Exeter Library was designed by the ar-
chitect Louis Kahn in the year 1965. The construction 
was complete in 1971 with 250,000 square feet for the 
collection space. The architect’s goal was to develop 
a design based on the essential meaning of the typol-
ogy, a more pragmatic approach towards architecture. 
Louis Kahn is an architect who likes to play with 
material and light. Similarly, the Philip Exeter Li-
brary presents the students with a substantial atrium 
that washes interior walls with light from the clere-
story above. The interior highlights a large amount 
of exposed concrete that has been used with brick and 
teak wood. Collection space is located on all four 
sides, 
Phillips Exeter Library
Louis Kahn 
1965
12000 sq.ft
Case Studies
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the wall defining the space has a circular opening to allow 
light to flow in through the atrium. Seating is located along 
the facade providing plenty of daylighting opportunity to the 
readers. The library is very big in terms of its capability to 
accommodate users. There are 210 carrels with limited group 
study spaces (Perez, 2010).
The architect does acknowledge natural lighting, an essential 
part of the library itself. The library building is fairly 
symmetrical and the exterior facade is identical on all four 
sides. There is no sense of entry but the landscaping does 
guide users toward it. The Building facade is primarily con-
structed using brick that bears the exterior load.
The building is well equipped with sustainable strate-
gies. Passive solar design was used to fill the building 
with natural lighting (Dameron, 2011). The architect also 
recognizes the traditional need of the place by incorpo-
rating brick into the design and tying in with the state 
of New England.   
The Phillips Exeter Library is a previous-generation de-
sign in which challenges of the digital world did not 
exist. The current library does provide room for future 
expansion books but is unable to address that use if the 
books went digital. This case study is certainly not the 
best to address current generation library issues but is 
one of the best traditional libraries to refer to for un-
derstanding the essence of the library. 
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Natural Light
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Hierarchy
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The Seattle Public Library is situated at 1000 Fourth 
Avenue, downtown Seattle, Washington. This 362,987 
square foot public library was designed by the Ar-
chitect	Rem	Koolhas	from	the	Office	of	Metropolitan	
Architecture	(OMA)	in	collaboration	with	LMN	Archi-
tects. The project was completed in 2004 with a to-
tal construction cost of $165.5 million, which in-
cludes $10 million for a temporary library to be used 
while	the	new	one	was	under	construction	(Ouroussoff,	
2005).
The architect was well aware of the changing needs of 
a library and its transformation into a digital age. 
The seattle public library has a collection of over 
a million books’s equipped with 300 public computers, 
and has wireless network access throughout the build-
ing. This stack-based library design features a ramp 
that runs through all four floors of the building 
called “The Spiral” (Such, 2005). The ramp also makes 
the collection space handicap-accessible and limits 
the use of stairs and elevators. 
The building has an open plan with an ample amount 
of flexible spaces. The library also includes spaces 
like a classroom, a public meeting room, a wireless 
access lounge, and a large auditorium. Looking at the 
building from the street, the structure pulls down-
ward and has no guidance toward the entry. The First 
floor of the building presents the user with a large 
atrium space, auditorium and children’s reading room. 
The Major stack collection is located on the other 
floors and the administrative offices and meeting 
room are on the top floor.  
 
Seattle Central Library
Rem	Koolhaas	at	OMA	and	LMN	Architects
2004 
362000 sq.ft.
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Materials used in the buildings are concrete, glass, 
and steel. Concrete floor plates transfer load to 
large Columns and bearing walls. The exterior fa-
cade is glass and steel for lateral-wind bracing that 
ties well within the downtown feel, although the form 
still seems alienated. The building exterior features 
a triple–glazed curtain wall that reduces the heat 
gain. Some of the building’s sustainable strategies 
are its use of a sustainable site. Its use of an ex-
isting site, and it easy accessibility through pub-
lic transportation. The building also incorporates 
the	use	of	storm	water	runoff	and	Xeriscaping.	Of	the	
material used 20% is the building is locally produced 
with about 75% of the construction waste recycled 
(Such, 2005). The library utilizes plenty of natural 
lighting and energy-efficient artificial lighting. 
Overall,	the	building	managed	to	achieve	a	LEED	sil-
ver rating.   
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Phoenix Central Library 
bruderDWLarchitects
1995 
280000 Sq. Ft. 
The Phoenix Central Library is situated in Phoenix, 
Arizona, and was designed by the architect William 
Bruder and the local architecture firm DWL Archi-
tects. The library was opened to the general public 
in 1995. This 280,000 square foot facility holds more 
than a million books and 150 public computer worksta-
tions.  The Phoenix central library uses solar pas-
sive design to develop the form for the building. The 
south and north facades are all glass with undulating 
shading screens; the east and west facades are made 
with metal to reflect sunlight. These passive design 
strategies are based on the Arizona climate, where 
the summer is challenging. Even with glass on the 
north and south facades, the building’s well shad-
ed to resist heat gain but allows natural lighting.  
Also, there are round skylights, that bring light 
into the top floor of the five stories building. 
There is one day in a year where the sun is directly 
above the skylights, creating a dramatic scene for 
the visitors.  Inside the central space, a canyon of 
crystal lightens up the atrium of the building. There 
is a pond in the center of the building that cools 
down the warm air entering the building, and then any 
warm air finds its way out thorough the vents on the 
roof (Brandon, 2008). 
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Material use in the library range from glass to alu-
minum to concrete and steel that structurally and 
aescthetically support the building. The structural 
columns are custom made and are suspended through a 
tensile member. The client asked the architect to 
create a warehouse of books and was expecting a box 
with intense structural capability.  The architect 
was smart enough to give the client a square building 
but with an energy efficient design. The architect is 
influenced by vernacular architecture, the concept of 
having thick walls and small openings. Therefore, in 
a desert climate, the fewer openings a building has 
the more solar gain can be minimized (Spencer, 2006). 
However, important factor and the way an architect 
acknowledges that is by placing skylights and shaded 
openings.
The construction cost per square foot was about $98 
with the total amount of $ 28,000,000. The library 
serves as one of the green buildings to the city. The 
building envelope reduces the energy consumption by 
almost a third of the estimated cost. This building 
provides an example to people who think sustainable 
buildings are expensive. Not only the Phoenix Central 
Library cost less than other traditional libraries 
it was also able to reduce the building performance 
cost. It also is a fine example of modern architec-
ture where a building is shaped by its climate. 
44
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The three case studies that were carefully analyzed 
present different elements to building typology as a 
whole.  The Phillips Exeter Library, Phoenix Central 
Library and Seattle public library are libraries from 
three different time periods. The Phillips Exeter 
Library is a stack-based design with an atrium in 
the middle and books and study space on both sides. 
It is amongst Louis Khan’s most successful build-
ings where he explored the library and its essential 
meaning. Similarly, the Phoenix central library had a 
little different approach toward architecture. This 
building had it’s primary ideas based around the en-
vironment and use building performance to generate 
architecture. Both of these buildings used sustain-
able principles and the stack-based library toward 
a design. However, the case studies mentioned above 
do not acknowledge the digital age, which challenges 
the	future	of	libraries.	On	the	other	hand,	the	most	
recent Seattle public library, foresees the typol-
ogy’s changing needs. This building has an open plan; 
therefore, it has the ability to adjust with changing 
time.
Sustainability, which is the primary focus, is very 
well addressed in the Phoenix Central Library. This 
building provides an example to people who think sus-
tainable building are expensive. Not only did the 
Phoenix Central Library cost less than other tra-
ditional libraries, it was also able to reduce the 
building performance cost. It also is a fine example 
of modern architecture where is building is shaped 
by	its	climate.	On	the	other	hand	the	Seattle	public	
library has a LEED silver rating; its cost was expen-
sive in comparison to the other two libraries.  Cost 
per square foot for the Seattle public library was 
about $480 compares to $98 per square foot for the 
Phoenix Public library. Even with the ten years of 
inflation, the Seattle public library is three times 
more expensive than the Phoenix public library. 
In relations to the Theoretical Premise and Unifying 
Idea, the case studies formulate unique characteris-
tics within themselves that could be used to create a 
beautiful design. In particular is the Phoenix public 
library that addresses all sustainable design issues 
in a cost effective. way This building presents a 
great example that even green buildings can be inex-
pensive. The Seattle public library is a very modern 
library with a lot of vibrant colors that offer users 
a social space for gathering. This is a theme that 
every library has to acknowledge in order to survive 
the coming digital age. 
Scandinavians describe the library as “The living 
room in the city” (Ken Worpole, 1995). Similarly, Ken 
Worpole says, “imaginatively designed and respon-
sive public library services can play a pivotal role 
in promoting greater social cohesion and a stronger 
sense of civic pride and local identity” (Ken Wor-
pole, 1995). 
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“Libraries stood for the world of books and words, 
the world of high culture so often barred to the 
working poor in the so-called Gilded Age of million-
aires.”
-Andrew Carnegie
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 The Historical Context of the Thesis
“One	reason	we	are	in	so	much	trouble	is	that	our	
modern culture is paradoxically behind times, still 
assessing the world the way it did in the nineteenth 
or even eighteenth centuries: as a place of inex-
haustible resources, where man is at the pinnacle of 
creation, separate from and more important than any-
thing around him”  (Suzuki, 2002)
Humanity all knows that it has emerged out of a natu-
ral phenomenon, but we still hesitate to acknowledge 
that our actions have an impact on nature. The envi-
ronment is the basic issue at the moment, and sus-
tainability is the key ingredient relating to archi-
tecture. Whatever we do, it affects nature, Mother 
Nature!those actions which affect nature ultimately 
affect humans too. What goes around comes around be-
cause all we need to understand is we are related to 
the environment. Those actions, even the ones that 
huminity assumes are out of harm’s way, turn out to 
be detrimental to nature. Is it so hard for us to 
understand that we are not something different from 
nature, but that we are nature?
Sustainable design is the means towards a better liv-
ing, a design that evolves from nature and blends 
itself back to nature. There are a lot of people who 
believe that the concept of sustainability was in-
troduced in the 1970’s with passive solar design 
primarily to conserve energy, and that the idea was 
then brought back in 2000 as energy prices started 
increasing and environmental problems became more 
evident (Mclennan, 2004). Green design is not a new 
concept; it has been around since human existence. 
Sustainable design manifests itself in indigenous 
vernacular structures like the tee-pee and igloo. In 
ancient times, humans used to think in terms of na-
ture and every action was based on natural phenomena. 
We used to worship nature and respect the environment 
for all the things it offered. Now, with the advance-
ment of science and technology and the ability to 
control the environment, sustainably is taken out of 
the equation. Author Jason F. McLennan discusses four 
different stages of sustainable evolution: Biological 
, indigenous, vernacular, industrial, and modern be-
ginnings.
 
Adaption is the major issue in the environment in the 
biological beginning. Humans and animals all try to 
find a comfort zone, in search of which some survive 
and some lose. Macromeres can be the best example 
as they have a relationship with a certain group of 
fungus. The termites help create the appropriate en-
vironment for the growth of fungus. In return, the 
fungus helps the termites break down foraged wood and 
grass to sugar. This relationship helps both survive 
on a mutual basis.  
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Biological Beginning 
From the day of creation, humans and animals alike 
have always attempted to create the most comfort-
able habitat suitable for their survival. Depending 
on climate and genetic conditions, animals and people 
moved from place to place in search of comfort. Some 
survived, numerous lost the battle, and many devel-
oped characteristics that would help them evolve and 
adapt with the environment.
Macrotermes that originated in Sub-Saharan Africa 
provide us with clear evidence of adaption.  Macro-
termes live in a symbiotic relationship with a cer-
tain group of fungus that live in extreme carbon 
dioxide levels. The termites help to create an ap-
propriate environment for the growth of fungus and 
the fungus help termites break down foraged wood and 
grass to sugar. This symbiotic relationship helps 
both parties function and live together on a mutual 
basis. As a result, the carbon dioxide balancing pro-
cess leads termites to build structures that are sev-
eral meters above and below ground level.  The struc-
tures below are used as shelter and the structures 
above become the chimney. The ventilation through the 
chimney works throught out the year in various cli-
matic conditions, and the differences are remodeled 
by termites by plugging holes. The structure is de-
veloped in such a way that it can easily adapt to en-
vironmental	needs.	On	normal	days,	warm	air	rises	up	
through the chimney in different directions; known as 
the	stack	effect.	On	a	windy	day,	the	air	enters	the	
structure from the chimney, forcing the wind inside 
to exist from the leeward sides. Basically, the mound 
acts like a giant lung that controls the environment 
in a way in a way necessary for the termites and the 
fungus to coexist. The idea of using local materials, 
is now become one of the sustainable strategies, was 
a summed fact of ancient days (Mclennan, 2004).
Indigenous vernacular architecture comes from ancient 
times. People back in those days looked to nature to 
fulfill all their needs and believed that if nature 
confronted them with problems, it would provide them 
with an answer also. Industrialization in the 19th 
century took sustainability to the apex. Develop-
ment of science and technology gave power to control 
the environment; buildings were built with artifi-
cial lighting and heating but the realization later 
hit of the adverse effects on nature. In this stage 
of modern beginning, green buildings are now becoming 
common. The United State Green Building Council was 
set up to find solutions to increasing environmen-
tal problems. USGBC came up with the concept of LEED, 
Leadership in energy efficient design, and a point 
based system that incorporates all sustainable design 
strategies for healthy living (Mclennan, 2004). 
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The indigenous vernacular beginning 
Many of our design strategies today come from ancient 
vernacular architecture. Even the 1970’s passive so-
lar designs can be found in the ruins of Mesa Verde 
in New Mexico. The village was built upon a giant 
cliff that provided shade in the summer and sun in 
the winter. The structure used enormous stones and 
small windows for thermal insulation. The stonework 
created a thermal sink that kept heat in the winter 
and cooled the building during the summer months. No-
madic tribes (Plains Indians) developed a different 
architectural response; a light-weight mobile struc-
ture called the tee-pee. During the winter, the fire 
inside would keep the structure warm, letting smoke 
out from the small openings on the top. In the sum-
mer, flaps at the bottom could be opened to access 
the cool breeze. Humanity’s ancestors looked at na-
ture for inspiration; they understood the fact that 
nature can provide solutions to our problems (Mclen-
nan, 2004).
The industrial beginning 
The next generation of sustainability was not thought 
of until the concept was totally lost. Industrializa-
tion in the 19th century took comfort to a whole new 
extent. Structures of any kind could be built any-
where in the world. Houses could now be run on ar-
tificial lighting, air conditioning, and heating. 
Advancement in science and technology gave power to 
control the environment to whatever extent people 
wanted. Not until the 1970’s did people begin re-
thinking the impact of industrialization on the envi-
ronment (Mclennan, 2004). In the automobile industry, 
the first electric car was launched to offset grow-
ing oil prices. Consumers became more conscious and 
started conserving energy. however, all these ideas 
disappeared when energy became cheap after the reces-
sion. People returned to their normal habits, consum-
ing wastefully, more than they needed, and more than 
they could afford. 
The modern beginning
”America uses one-third of the world’s paper, despite 
representing just 5% of the world’s population. Simi-
larly we use 25% of the oil, 23% of the coal, 27% 
of the aluminum, and 19% of the copper. An average 
American uses twice as much fossil fuel as the aver-
age resident of Great Britain and 2.5 times as much 
as the average Japanese. We consume over 3.25 pounds 
of boneless meat, 1.5 times as much as the average 
Britain or Italian and more than 2.5 times as much 
as the average Japanese.” Will Rogers says “Too many 
people spend money they haven’t earned, to buy things 
they don’t want, to impress people they don’t like.” 
(Leon, 1999)
in 1993, the United State Green Building Council     
(usgbc) was set up to find a solution to the increas-
ing environmental problems arising. USGBC came up 
with the with concept of LEED, Leadership in energy 
efficient design. A point based system that incorpo-
rates all sustainable design strategies for healthy 
living. Green buildings are now becoming common. 
About 45 of the buildings constructed in the Unit-
ed States have LEED credentials. The green movement 
has started, the only questions is how long it will 
last:(USGBC, 2009).
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Thesis Goals
pragmatic,programatic need, and spatial qualities analyses as-
sociated with design will be conducted to generate an ideal 
typological need. 
Careful choices will be made to offset the argument presented 
in The Theoretical Premise/ Unifying Idea Research.
 
my goal is to create a design that defines sustainability as a 
whole. 
I aim to conduct research utilizing a wide range of 
study materials and taking full advantage of the resources 
made available to students.  
 
I hope to attend meetings held by organizations 
with relations to the library committee system in order to gain 
a better understanding of the library’s inner workings and 
needs.
Site Performance Analysis
Main 
Campus
Space
Access
Green 
Space
Impact
potential Site
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Centralized site
The visitor lot is a centralized location on the
campus. The centralized position of the library will
provide easy access to the surrounding dormitories;
Siem, Pavik, Thompson, Severnson, Reed, Johnson, 
Weible, and on campus apartments.This location will 
focus on the north portion of campus.
Transit routes
this site option is circulated by mulitple bus
routes, enabling stu dents to successfully get to
and from the library.  
Cost
site option one will have a large upfront cost to
removal the original parking lot to begin structure
footings. A large amount of the budget will be ap-
plied to the removal of the parking lot.
Viewsheds are lost
Views of the new library will be lost due to the
centralized location of the project. With newly
constructed fitness center and memorial union,
NDSU is missing the third piece to the puzzle; the
library. Why hide it from the driver?
User and travel
site option one focuses on campus residents
instead of off campus residents. The focus should
be the opposite when the majority of students live
off campus and walk, bike or drive to campus.
With the removal of the parking surface, off campus
users will have to travel even farther for the
new library site compared to the current location.
Parking
the visitor parking lot that is shared by many
off campus residents will be transformed into the
ndsu library. The large amount of parking will be
relocated further off campus, limiting the off-campus
student focus.
Site	One:	Visitor	Lot
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Pedestrian circulation
pedestrian circulation is centralized around the
memorial union. Busy pedestrian flow concentration
happens between Albrecht Boulevard and the
Babbling Brook located just west and southwest
of the union.
Transit and entrance points
major transit and entrance points are located
along University and 15th Avenue North, Centennial
Boulevard and 12th Avenue North. 
Cohesive unit
the chosen site location of the NDSU library will
create a cohesive connection between the Memorial
Union and dormitories; Dinan, Churchill and
Burgum.
Mixed use businesses
possible mixed used buildings can be secured
across from new the library space. Local businesses
can help term University drive as the tradition coin 
the term to its original meaning as a centralized 
drive circulated next or leading up to campus. This 
are could resemble the intersection of Albrecht and 
12th Avenue South.
Plaza utilization
the memorial union plaza will be utilized properly
as an entrance and gathering space that will now
serve two landmark structures on campus, the
memorial union and library.
Views and interest points
ndsu will benefit from implementation of the library
next to University Drive so new recruits and
visitors will be attracted to the new structure and
will make North Dakota State University a more
successful campus.
Site Two: Churchill Field
loss of green space
after a circulation analysis, there were no activities 
that went on at Churchill Field during visitations. The 
loss of this green space can be reintroduced using green 
sustainable design.
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Site Three: Bentson Bunker Fieldhouse
parking
the parking lot shared by ehly hall, churchill,
construction management and the bentson bunker
fieldhouse would be transformed into the
library; in turn taking away vital parking
Centralized site
bentson bunker fieldhouse lot is a centralized
location on the campus. The centralized position
of the library will provide easy access to the sur-
rounding dormitories; Weible, Stockbridge, and
campus apartments. This location will focus on
the north portion of campus.
Transit routes
this site option is circulated by mulitple bus
routes, enabling students to successfully get to
and from the library. 
mixed use businesses
possible mixed used buildings can be secured
across from new the library space. Local businesses
can help term University drive as the tradition coin 
the term to its original meaning as a centralized 
drive circulated next or leading up to campus. This 
are could resemble the intersection of Albrecht and 
12th Avenue South.
Views and interest points
ndsu will benefit from implementation of the
library next to University Drive so new recruits
and visitors will be attracted to the new structure.
This location will spark more interest being that it
would be situated next to the main athletic complex
on campus.
Cost
site option three will have a large upfront cost to
removal the original parking lot to begin structure
footings. A large amount of the budget will be ap-
plied to the removal of the parking lot.
User and travel
site option three focuses on campus residents
instead of off campus residents. The focus should
be the opposite when the majority of students live
off campus and walk, bike or drive to campus.
With the removal of the parking surface, off campus
users will have to travel even farther for the
new library site compared to the current location.
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Site Four: Wellness Center
Views and interest points
ndsu will benefit from the implementation of the
library next to 18th Avenue so new recruits and
visitors will be attracted to the new structure.
This location will spark more interest being that
it would be situated next to the wellness center
complex on campus.
Transit and entrance points
major transit and entrance points are located
along 18th Street North and 12th Avenue South.
The Library would be clearly seen from the 12th
Avenue Bridge to the southwest. 
User and travel
site option four focuses on off-campus residents.
The focus should be the opposite when the majority
of students live off campus and walk, bike or
drive to campus.
Cohesive unit
the chosen site location of the NDSU library
would create a broken connection between the
core structures.
Cost
site option four will have a large utility cost when
dealing with climatic issues that North Dakota has
to deal with; prevailing winds and winter climate.
Heating and utility costs would be a large setback
towards the success of the building.
Loss of greenspace
the placement of the building would take away part
of the ndsu research facility and land plots.
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Shade And Shadow Analysis
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thermal Analysis
The thermal performance of any sites is determined by
the surrounding elements. Particularly, a site en-
closed from all directions thermally performs bet-
ter than the one exposed on all sides. Sites that are 
holding a large volume are protected from thermal 
conduction.
Internal temperature of any building will always tend
towards the local mean outdoor temperature. Any
fluctuations in outside temperature or solar load
will cause the internal air temperature to fluctuate
in a similar way, though delayed and dampened
somewhat by thermal capacitance and resistance
within the building fabric. When the total of all 
heat losses become equal to the total of all gains, 
then internal temperatures stabilize.
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Solar Radiation Analysis
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wind Analysis
Wind Tunnel Anaysis
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Site Two: Churchill Field
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Churchill field is a centralized location on the NDSU 
campus. The centralized position of the library will 
provide easy access to surrounding dormitories. The  
Memorial Union, The family life center, The Depart-
ment of human development, and various off-campus 
apartments. Pedestrian circulation is centralized 
around the memorial union. Busy pedestrian flow con-
centration happens between Albrecht Boulevard and the 
Babbling Brook located just west and southwest of the 
union will focus on the north portion of campus. Pos-
sible mixed-use buildings can be secured across from 
the new library space. Local businesses can help term 
University drive as the traditional coin the term to 
its original meaning as a centralized drive circulat-
ed next to or leading up to campus. This area could 
resemble the intersection of Albrecht and 12th Av-
enue South. The memorial union plaza will be utilized 
properly as an entrance and gathering space would now 
serve two landmark structures on campus: the memorial 
union and the library. After a circulation analysis, 
there were no activities that went on at Churchill 
Field during visitations. The loss of this green 
space can be reintroduced using green sustainable de-
sign.
Site Analysis VIEWS AND VISTAS
Churchill field provides a wide range of views of the 
campus, especially of the existing plant surround-
ings. The site gives the space a unique natural char-
acter	to	the	site.	On	the	west	is	the	Memorial	union	
that continuously breaths students. This particular 
site has a lot of potential for landscaping. Even 
though this is an important green space recognized by 
the campus master planning, I think a greener build-
ing would help bridge that gap.  
Existing grids 
Busy pedestrian flow concentration happens between 
Albrecht Boulevard and the Babbling Brook located 
just west and southwest of the union. The site also 
has a grid around it that is used by students as a 
walkway.  
Existing Material Textures
The site is covered with grass, trees, and vegeta-
tion. There is a concrete walkway around the site 
that primarily is used by pedestrians.  
Built Features
The site is surrounded by dormitories, the Memorial 
Union, the family life center, the Department of hu-
man development, and all the residential apartments. 
All these building features around the site provide a 
thermal pool for the site. 
84 85
Light quality 
When designing energy efficient buildings, solar ra-
diation can play an important role in determining 
building	form.	On	one	hand,	energy	from	the	sun	can	
be harnessed through solar passive design and as a 
renewable energy source using photo-voltaic systems; 
on the other hand, solar radiation also represents 
the largest source of heat gain in buildings, which 
can cause a significant demand of energy to keep a 
building cool. The particular site provides all the 
features required for a passive solar design.    
Vegetation 
Churchill field provides a diverse range of vegeta-
tion. Trees range from coniferous, pine and oak. Due 
to the low angle of the sun in the winter, these 
trees will provide a unique lighting experience to 
readers.   
WATER
Availability of water is not seen in the surrounding 
location of the proposed site, although there is a 
possibility of rain water harvesting that can be used 
to link an underground water table. 
WIND
Fargo usually gets a lot of wind from the southeast 
in summer and the northwest in the winter. Especially 
in areas where there are built features, this devel-
ops a wind tunnel effect by making the walkways even 
windier. The Churchill field site is surrounded by 
buildings on three sides and by landscaping on the 
fourth side, making the location ideal for building 
with consistency in temperature for the air volume 
built up on the site.   
HUMAN CHARACTERISTICS
Despite its attachment with nature, the site is not 
successful as a green space and is frequented used 
by students cutting across buildings. With the future 
development of the site, this connection with nature 
lends itself to a whole list of issues that could be 
addressed with the building.
DISTRESS
The site is currently being used by students as a 
green space: therefore, controversy over its future 
development into something else is highly likely. The 
site has sparked controversy over its future develop-
ment into something else, people have become attached 
to the idea of green space, the concept they barely 
understand.
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QUANTITATIVE ASPECTS
SOILS
Bed rock is generally found 60 feet below grade in 
fargo.  For this particular site, the bed rocks is 
at about 85 feet. If the building foundation requires 
caisson structure, the cost of construction will be 
substantially more. The average frost perpetration 
is about 4.5 feet, and since this building will go 
at least 15 feet below grade, the foundation will be 
below frost levels. 
The specific soil falls under Fargo/Silt Clay Soil. 
This soil resists drainage and form swale in unnec-
essary places. Fargo/Silt Clay Soil can bear up to 
2000lbs per square foot, which is comparatively less 
than other places. 
WATER TABLE
Groundwater: 
according the USGS, Ground water is 30-75 feet below 
grade for the particular site.
Surface water and Storm water runoff: 
The soil found in the region resists water seepage, 
creating standing water in unwanted places. 
UTILITIES
Ten feet of utility easements is required by the city 
of fargo centered on the lot lines. More information 
on storm water management can be found in title three 
chapters eight of the city of Fargo code.
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VEHICULAR TRAFFIC
The vehicular traffic around the site is minimal
due to the walkability of the campus. However,
there are roads on one of the four sides of the site
that experience busy traffic almost all during the
school days but is nonexistent on the weekends.
Albrecht Blvd and University Dr, the busiest road on 
the NDSU campus designed to be crossed only at the 
street corners, this is important because it keeps 
people on the sidewalks along the site for a whole 
block.
PEDESTRIAN TRAFFIC
pedestrian traffic rules this site and its perimeter. 
The west and the east sides of the site experience 
strong north and south traffic from students travel-
ing from and to class or from the dorms to class.
The north and south sides of the site have minimal
traffic, but when there is traffic, it is almost al-
ways people cutting across the grass for a
shorter path than the sidewalk.
TOPOGRAPHICAL	SURVEY
The Red River area is a very flat place with little
variance in topography. The NDSU campus is flat with 
a slope of less than one %. Churchill hall, current-
ly located on the future library site is designed to 
drain the water to several drains in the center of 
the lot.
VISUAL	FORM
The context of the land is that of an urban setting 
with buildings defining the landscape. In the case of 
this site, the most dominating elements are the green 
space and the canopy of trees around the site. 
PLANT	COVER
The site currently is very monolithic with all arti-
ficially placed plantings. 
The following trees have potential to grow on the 
site if planted according to the Soil Survey:
8-15“: chokecherry, eastern red cedar, American plum,
siberian, pea shrub, and Tatarian honeysuckle
16-25“: black hills spruce, blue spruce
26-35“: Siberian elm, green ash
>35“: eastern cottonwood
SITE CHARACTER
Churchill field is a centralized location on campus. 
The centralized position of the library will provide 
easy access to the surrounding dormitories, the memo-
rial Union, the family life center,  the department 
of human development and various off-campus apart-
ments.
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Buildng Program
Building Performance  
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Square Building
Electric Power Plant Sources2
Fossil: 76%
Nuclear: 16%
Hydroelectric: 6%
Renewable: 2%
Photovoltaic Potential4
Annual Energy Savings: 9,903 kWh 
Total Installed Panel Cost: $45,906 / yr 
Nominal Rated Power: 6 kW 
Maximum Payback Period: 44 yrs @ $0.07 / kWh 4. Results based on all exterior 
surfaces being analyzed. Escalation rate of 2% applied to 
electric rate. Payback calculation does not include federal 
or state incentives, loan information, or tax breaks.
Wind Energy Potential6
Annual Electric Generation: 5,565 kWh 6. 
A single 15 ft diameter turbine, with cut-in and cut-out 
winds of 6 mph and 45 mph respectively, and located at 
the coordinates of the weather data. 
Electric Power Plant Sources2
Fossil: 76%
Nuclear: 16%
Hydroelectric: 6%
Renewable: 2%
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Natural Ventilation Potential7
Total Hours Mech. Cooling Required: 1,859 Hours 
Possible Natural Ventilation Hours: 814 Hours 
Possible Annual Electric Energy Savings: 249,488 kWh 
Possible Annual Electric Cost Savings: $16,466 
Net Hours Mech. Cooling Required: 1,045 Hours 7. Assumes natural ventilation only 
during comfort zone periods and air changes per 
hour are less than 20 ACH. Building form & opening 
design must be able to allow stack effect or cross 
ventilation.
Design Alternate
HVAC
1 11.3 EER Packaged VAV, 84.8% boiler heating
2 Central VAV, HW Heat, Chiller 5.96 COP, Boilers 84.5 eff
3 4-Pipe Fan Coil System, Chiller 5.96 COP, Boilers 84.5 eff
4 Central VAV, Electric Resistance Heat, Chiller 5.96 COP
5 2-Pipe Fan Coil System, Chiller 5.96 COP, Boilers 84.5 eff
6 Premium Eff. VAV w/ Reheat, 150-300 ton (7.0 COP)
7 Premium Eff. VAV w/ Reheat, >300 ton (7.5 COP)
8 Underfloor Air Distribution
Lighting Efficiency (lighting power density )
1 LPD 10% less than base run
2 LPD 20% less than base run
3 LPD 30% less than base run
4 LPD 40% less than base run
Lighting Control
1 Occupancy sensors
2 Daylighting sensors & controls
3 Occupancy/Daylighting sensors & controls
Roof Construction
1 Metal Frame Roof without Insulation
2 Metal Frame Roof with Code Compliant Insulation
3 Metal Frame Roof with High Insulation
4 Metal Frame Roof with Super High Insulation
5 Wood Frame Roof without Insulation
6 Wood Frame Roof with Code Compliant Insulation
7 Wood Frame Roof with High Insulation
8 Wood Frame Roof with Super High Insulation
9 Continuous Deck Roof without Insulation
10 Continuous Deck Roof with Code Compliant Insulation
11 Continuous Deck Roof with High Insulation
12 Continuous Deck Roof with Super High Insulation
13 Cool Roof - R11 continuous ins. over roof deck
14 Cool Roof - R15 continuous ins. over roof deck
15 Cool Roof - R20 continuous ins. over roof deck
16 Cool Roof - R30 continuous ins. over roof deck
17 Structural Ins. Panel (SIP) Roof 6.25in (165mm)
18 Structural Ins. Panel (SIP) Roof 8.25in (210 mm)
19 Cool Roof - R38 continuous ins. over roof deck
20 Cool Roof - R50 continuous ins. over roof deck
21 Structural Ins. Panel (SIP) Roof 10.25in (260mm)
Walls
Construction Glazing Type Glass Amount
1Metal Frame Wall without Insulation 1Monolithic Clear Low-e 110%
2Metal Frame Wall with Code Compliant Insulation 2Insulated Clear Low-e Hot Climate 2-10%
3Metal Frame Wall with High Insulation 3Insulated Clear Low-e Cold Climate 325%
4Metal Frame Wall with Super High Insulation 4Insulated Green Low-e 4-25%
5Massive Wall without Insulation 5Insulated Blue Low-e 550%
6Massive Wall with Code Compliant Insulation 6Insulated Grey Low-e 6-50%
7Massive Wall with High Insulation 7Insulated Bronze Low-e 7Remove all
8Massive Wall with Super High Insulation 8Insulated Blue Reflective Low-e
9Structural Ins. Panel (SIP) Wall 4.5in (114mm) 9Insulated Green Reflective Low-e
10Structural Ins. Panel (SIP) Wall 6.5in (165mm) 10Insulated Grey Reflective Low-e
11
Insulated Concrete Form (ICF) Wall, 10" thick 
form 11Insulated Bronze Reflective Low-e
12
Insulated Concrete Form (ICF) Wall, 12" thick 
form 12
Super Insulated 3-pane Clear Low-
e
13
Insulated Concrete Form (ICF) Wall, 14" thick 
form 13
PPG SB70XL/Clear 
IG
14
Structural Ins. Panel (SIP) Wall 8.25in 
(210mm) 14
Translucent Wall Panel, (U-0.53, SHGC 0.36, Tvis 
0.25)
15
Structural Ins. Panel (SIP) Wall 10.25in 
(260mm) 15
Translucent Wall Panel, (U-0.53, SHGC 0.51, Tvis
0.50)
16
Structural Ins. Panel (SIP) Wall 12.25in 
(311mm) 16
Translucent Wall Panel, (U-0.29, SHGC 0.19, Tvis
0.20)
17
Translucent Wall Panel, (U-0.10, SHGC 0.06, Tvis
0.04)
Walls
Construction Glazing Type Glass Amount
1Metal Frame Wall without Insulation 1Monolithic Clear Low-e 110%
2Metal Frame Wall with Code Compliant Insulation 2Insulated Clear Low-e Hot Climate 2-10%
3Metal Frame Wall with High Insulation 3Insulated Clear Low-e Cold Climate 325%
4Metal Frame Wall with Super High Insulation 4Insulated Green Low-e 4-25%
5Massive Wall without Insulation 5Insulated Blue Low-e 550%
6Massive Wall with Code Compliant Insulation 6Insulated Grey Low-e 6-50%
7Massive Wall with High Insulation 7Insulated Bronze Low-e 7Remove all
8Massive Wall with Super High Insulation 8Insulated Blue Reflective Low-e
9Structural Ins. Panel (SIP) Wall 4.5in (114mm) 9Insulated Green Reflective Low-e
10Structural Ins. Panel (SIP) Wall 6.5in (165mm) 10Insulated Grey Reflective Low-e
11
Insulated Concrete Form (ICF) Wall, 10" thick 
form 11Insulated Bronze Reflective Low-e
12
Insulated Concrete Form (ICF) Wall, 12" thick 
form 12
Super Insulated 3-pan  Clear Low-
e
13
Insulated C crete Form (ICF) Wall, 14" thick 
form 13
PPG SB70XL/Clear 
IG
14
Structural Ins. Panel (SIP) Wall 8.25in 
(210mm) 14
Translucent Wall Panel, (U-0.53, SHGC 0.36, Tvis 
0.25)
15
Structural Ins. Panel (SIP) Wall 10.25in 
(260mm) 15
Translucent Wall Panel, (U-0.53, SHGC 0.51, Tvis
0.50)
16
Structural Ins. Panel (SIP) Wall 12.25in 
(311mm) 16
Translucent Wall Panel, (U-0.29, SHGC 0.19, Tvis
0.20)
17
Translucent Wall Panel, (U-0.10, SHGC 0.06, Tvis
0.04)
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Space Layout Using Passive Solar Design
Building Aesthetic
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books cast in concrete movement through layers
The main idea of the project is to create a space that height-
ens architectural experience by drawing one in, then submerg-
ing them within a world of knowledge. The metaphor of a sink-
ing boat helps express the experiential quality of this space. 
The artifact created to inspire architecture captures all the 
qualities experienced in cast concrete: layers, weight, and 
history.
Plan Perspective
Impression form the cast concrete
Atrium
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Process
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integrated landscaping
vertical Farming
Building culture & Economics  
structural steel framing
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double Skin facade detail
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An idea that is developed and put into 
action is more important than an idea 
that exists only as an idea. Buddha
